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Abstract
AIM: To investigate the role of neoadjuvant chemo-
radiotherapy in prognosis and surgery for esophageal 
carcinoma by a meta-analysis. 

METHODS: PubMed and manual searches were done 
to identify all published randomized controlled trials 
(RCTs) that compared neoadjuvant chemoradiotherapy 
plus surgery (CRTS) with surgery alone (S) for esopha-
geal cancer. According to the test of heterogeneity, a 
fixed-effect model or a random effect model was used 
and the odds ratio (OR) was the principal measure of 
effects. 

RESULTS: Fourteen RCTs that included 1737 patients 
were selected with quality assessment ranging from A 
to C (Cochrane Reviewers’ Handbook 4.2.2). OR (95% 
CI, P  value), expressed as CRTS vs  S (values > 1  
favor CRTS arm), was 1.19 (0.94-1.48, P  = 0.28) for 
1-year survival, 1.33 (1.07-1.65, P  = 0.69) for 2-year 
survival, 1.76 (1.42-2.19, P  = 0.11) for 3-year sur-
vival, 1.41 (1.06-1.87, P  = 0.11) for 4-year survival, 
1.64 (1.28-2.12, P  = 0.40) for 5-year survival, 0.82 
(0.39-1.73, P  < 0.0001) for rate of resection, 1.53 
(1.33-2.84, P  = 0.007) for rate of complete resection, 
1.78 (1.14-2.78, P  = 0.79) for operative mortality, 1.12 

(0.89-2.48, P  = 0.503) for all treatment mortality, 1.33 
(0.94-1.88, P  = 0.04) for the rate of adverse treat-
ment, 1.38 (1.23-1.63, P  = 0.0002) for local-regional 
cancer recurrence, 1.28 (0.85-1.58, P  = 0.60) for dis-
tant cancer recurrence, and 1.27 (0.86-1.65, P  = 0.19) 
for all cancer recurrence. A complete pathological re-
sponse to chemoradiotherapy occurred in 10%-45.5% 
of patients. The 5-year survival benefit was most pro-
nounced when chemotherapy and radiotherapy were 
given concurrently (OR: 1.45, 95% CI: 1.26-1.79, P  
= 0.015) instead of sequentially (OR: 0.85, 95% CI: 
0.64-1.35, P  = 0.26).

CONCLUSION: Compared with surgery alone, neoad-
juvant chemoradiotherapy can improve the long-term 
survival and reduce local-regional cancer recurrence. 
Concurrent administration of neoadjuvant chemoradio-
therapy was superior to sequential chemoradiotherapy.
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INTRODUCTION
Esophageal cancer is one of  the most frequently oc-
curring malignancies and the seventh leading cause of  
cancer-related deaths in the world[1]. The majority of  
patients present with an advanced stage of  disease and 
long-term survival is poor[2]. Esophagectomy remains a 
standard treatment for patients with resectable esopha-
geal cancer, however, the 5-year survival rate is only 
10%-20% in patients with advanced esophageal carcinoma 
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treated with surgery alone[3-5]. Treatment failure mainly 
results from recurrence or metastasis. Most patients with 
seemingly resectable esophageal cancer have little pros-
pect for cure. The proximity of  the esophagus to vital 
mediastinal structures often compromises the complete-
ness of  cancer resection, and micrometastatic systemic 
disease is often present at the time of  initial cancer 
diagnosis. These two limitations of  surgical therapy 
set the stage for cancer recurrence, both local-regional 
and systemic. Radiotherapy can control local-regional 
esophageal cancer and chemotherapy, usually including 
cisplatin and 5-fluorouracil, has both local and systemic 
antineoplastic activity. Several studies have also sug-
gested improved long-term survival rates with combined 
chemotherapy, radiotherapy and surgery in patients with 
resectable esophageal cancer[6-8].

In addition, esophageal cancer patients seem to toler-
ate preoperative (neoadjuvant) chemoradiotherapy better 
than postoperative (adjuvant) chemoradiotherapy. And 
based on these premises, many phase Ⅲ trials of  neo-
adjuvant chemoradiotherapy followed by surgery have 
been done. Although many trials have generated promis-
ing results, there is a lingering concern, especially among 
surgeons, that neoadjuvant chemoradiotherapy may 
cause an unacceptable increase in perioperative morbid-
ity and mortality. Randomized controlled trials (RCTs) 
have been performed to address these issues, but the 
results are not consistent. Many of  the RCTs enrolled 
small numbers of  patients, thus limiting their power to 
detect a treatment benefit.

So we performed a meta-analysis of  RCTs that com-
pared chemoradiotherapy plus surgery (CRTS) with 
surgery alone (S) in patients with resectable esophageal 
carcinoma. 

MATERIALS AND METHODS
PubMed and manual searches were done (independently 
and in duplicate) to identify all published (manuscripts 
and abstracts) RCTs that compared CRTS with S for 
resectable esophageal cancer. Trials were not excluded 
because of  cancer histology (squamous or adenocarcino-
ma) or language of  publication. The PubMed search was 
done on PubMed (available at: http://www.ncbi.nlm.
nih.gov/entrez/query.fcgi). A set was created using the 
terms “esophageal neoplasms/surgery OR esophagec-
tomy OR oesophagectomy OR esophageal cancer OR 
oesophageal cancer.” This yielded 37 604 citations (June 
30, 2009). Another set was created using the terms “an-
tineoplastic agents OR chemotherapy OR radiotherapy.” 
This yielded 2 448 725 citations. The two sets were com-
bined using the Boolean operator “AND” to give 8974 
documents on chemotherapy, radiotherapy, and surgery 
for esophageal cancer. This set was limited to “RCT” to 
yield 340 documents. These documents were reviewed 
to identify RCTs that compared CRTS with S. Fourteen 
studies were identified and retrieved[9-22]. We did not at-
tempt to identify unpublished RCTs. In total, 14 RCTs 
were found and these trials form the basis of  the meta-
analysis.

Given the limited number of  RCTs, we designed the 
article selection process to be inclusive as opposed to 
exclusive. Meanwhile, trial validity assessment was done 
independently and in duplicate, and a trial quality assess-
ment was assigned (A to C) according to the Cochrane 
Reviewers’ Handbook 4.2.2[23]. If  reviewers disagreed on 
the quality assessment, discrepancies were identified and 
a consensus was reached. Trial data abstraction was also 
done independently and in duplicate, and any discrepan-
cies in data abstraction were examined further and re-
solved by consensus.

Outcomes assessed by meta-analysis included 1-year 
survival, 2-year survival, 3-year survival, 4-year survival, 
5-year survival, rate of  resection, rate of  complete 
(R0) resection, operative mortality, the rate of  adverse 
treatment, all treatment mortality, local-regional cancer 
recurrence, distant cancer recurrence, and all cancer re-
currence. The principle of  treatment intention was used 
when calculating frequency of  events, other than post-
operative events (operative mortality, postoperative treat-
ment complications). For all events, we used the most 
reliable data available. Raw data were considered the most 
reliable data, followed by percentages, and derivation of  
survival from graphically presented survival curves. Re-
section was defined as any resection, curative or palliative; 
esophageal bypass and exploratory surgery were not in-
cluded. Complete resection was defined as a microscopi-
cally complete (R0) resection performed with curative 
intent. Most of  the trials expressed operative mortality 
as a 30-d mortality, so a 30-d mortality was used for data 
analysis. Postoperative treatment complications included 
anastomotic leaks, pneumonia, respiratory failure, etc. All 
treatment mortality was obtained by adding preoperative 
deaths (usually secondary to chemoradiotherapy) and 
postoperative deaths. The most complete summation of  
these deaths was used from each individual trial. Local-
regional cancer recurrence was defined as any local re-
gional recurrence, as against to isolated local-regional re-
currence. Similarly, distant cancer recurrence was defined 
as any distant recurrence. All cancer recurrences were 
defined as any type (local, regional, distant), or combina-
tion of  types, of  cancer recurrence. Sensitivity analyses 
were performed on the 5-year survival data to identify 
the effects of  cancer histology (squamous or adenocarci-
noma) and scheduling of  chemoradiotherapy (concurrent 
or sequential) on survival.

According to the test of  heterogeneity, we selected 
a fixed effect meta-analysis model or a random effect 
model. This gives conservative confidence intervals and 
minimizes the risk of  erroneously assigning benefit to 
the treatment group. Odds ratio (OR) was the principal 
measure of  effect. ORs are presented as a point esti-
mate with 95% confidence intervals (CI) and P values 
in parentheses. ORs are calculated as treatment (CRTS) 
vs control (S), and a number greater than one favors the 
CRTS group (higher frequency of  desirable events). 
Funnel plot analysis did not suggest publication bias 
against negative trials[24]. Review Manager 4.2 [Review 
Manager (Rev Man), (Computer program), Version 4.2 
for Windows, Oxford, England: The Cochrane Collabo-
ration, 2003] software was used.
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Median survival data could not be combined using 
meta-analysis methods because there was insufficient 
documentation of  original patient data in many trials.

RESULTS
The two trial investigators agreed on the selection of  
fourteen RCTs[9-22]. Combining these trials yielded data 
on 1737 patients. The RCT quality assessments included 
ten B, but four A, due to the inherent difficulty in blind-
ing a treatment such as chemoradiotherapy. Survival of  
the two patient groups was similar at 1-year, but 2-year, 
3-year, 4-year and 5-year-survival in CRTS group was su-
perior to that in S group (Figures 1 and 2). OR (95% CI, 
P value), expressed as CRTS vs S (values > 1 favor CRTS 
arm), was 1.19 (0.94-1.48, P = 0.28) for 1-year sur-
vival, 1.33 (1.07-1.65, P = 0.69) for 2-year survival, 1.76 
(1.42-2.19, P = 0.11) for 3-year survival, 1.41 (1.06-1.87, 
P = 0.11) for 4-year survival, and 1.64 (1.28-2.12, P = 
0.40) for 5-year survival.

Five-year survival meta-analysis was repeated with 
RCTs separated according to the histology (squamous 
or adenocarcinoma) and chemoradiotherapy schedul-
ing (concurrent or sequential). If  only RCTs addressing 
squamous cancer were considered, the 5-year survival 
advantage of  neoadjuvant chemoradiotherapy and sur-
gery was similarly apparent (OR: 1.53, 95% CI: 1.12-2.1, 
P = 0.40). Restricting the analysis to RCTs of  adenocar-
cinoma was not feasible since there were just two trials 
of  this type[12,15], moreover, only one study reported the 
5-year survival. If  meta-analysis was restricted to RCTs 
using concurrent chemoradiotherapy, the 5-year survival 

strongly favored the combination of  CRTS (OR: 1.45, 
95% CI: 1.26-1.79, P = 0.015). Conversely, RCTs using 
sequential chemoradiotherapy did not demonstrate a 
survival benefit at 5 years (OR: 0.85, 95% CI: 0.64-1.35, 
P = 0.26). 

Although the patients treated with surgery alone 
tended to undergo an esophageal resection than those 
treated with CRTS, there was no significance (OR: 0.82, 
95% CI: 0.39-1.73, P < 0.0001). However, patients treat-
ed with CRTS had a higher rate of  complete resection 
than those treated with S (OR: 1.53, 95% CI: 1.33-2.84, 
P = 0.007). Data analysis for the CRTS showed a com-
plete pathological response in 10%-45.5% of  patients. In 
regard to the extent and quality of  surgical resection and 
lymphadenectomy, it was difficult to discriminate from 
the included studies. 

Moreover, the rate of  adverse treatment events 
showed no significant difference between the two groups 
(OR: 1.33, 95% CI: 0.94-1.88, P = 0.04). However, there 
was a trend in favor of  surgery alone for operative mor-
tality (OR: 1.78, 95% CI: 1.14-2.78, P = 0.79; Figure 3) 
although there was no significant difference in all treat-
ment mortality between CRTS and S groups (OR: 1.12, 
95% CI: 0.89-2.48, P = 0.503). 

As far as cancer recurrence is concerned, patients 
treated with CRTS had fewer local-regional cancer recur-
rences (OR: 1.38, 95% CI: 1.23-1.63, P = 0.0002). How-
ever, distant recurrence (OR: 1.28, 95% CI: 0.85-1.58, 
P = 0.60) and all cancer recurrence (OR: 1.27, 95% CI: 
0.86-1.65, P = 0.19) were not statistically significant 
between the two groups of  patients. A funnel plot, with 
regard to the publication bias of  all analysis, showed the 

Review:     Impact of neoadjuvant chemoradiotherapy on prognosis and surgery for esophageal carcinoma
Comparison:  01 CRTS vs  S
Outcome:      03 3 yr-survival rate

Study or 
sub-category

1992 Nygaard et al [9]

1994 Apinop et al [10]

1994 Le Prise et al [11]

1996 Walsh et al [12]

1997 Bosset et al [13]

2001 Urba et al [14]

2002 Walsh et al [15]

2003 An et al [16]

2004 Lee et al [17]

2005 Burmeister et al [18]

2006 Natsugoe et al [19]

2008 Tepper et al [21]

2008 Peng et al [22]

2009 Cao et al [20]

Total (95% CI)

  CRTS 
  n /N

  8/47
  9/35
  8/41
13/58

  56/143
15/50
13/58
26/48
26/51

  41/125
  0/22
20/30
19/40

  86/118

  866

  S 
  n /N

  4/41
  7/34
  6/45
  3/55

  51/139
  8/50
  3/55
19/49
20/50

  36/128
  0/23
  5/26
16/40

  63/118

 853

OR (fixed)
95% CI

   Weight
   (%)

    2.84
    4.22
    3.68
    1.91
  25.18
    4.48
    1.91
    6.90
    7.92
  19.13

    1.43
    6.72
  13.67

100.00

OR (fixed)
95% CI

1.90 (0.53-6.84)
1.34 (0.43-4.11)
1.58 (0.50-5.00)

  5.01 (1.34-18.69)
1.11 (0.69-1.80)
2.25 (0.85-5.92)

  5.01 (1.34-18.69)
1.87 (0.83-4.19)
1.56 (0.71-3.43)
1.25 (0.73-2.13)
Not estimable

  8.40 (2.44-28.91)
1.36 (0.56-3.29)
2.35 (1.36-4.04)

1.76 (1.42-2.19)

Quality

B
B
B
B
A
B
B
B
A
A
B
A
B
B

Total events: 340 (CRTS), 241 (S)
Test for heterogeneity: χ2 = 18.13, df  = 12 (P  = 0.11), I 2 = 33.8%
Test for overall effect: Z  = 5.14 (P  < 0.00001)

Favours S    Favours CRTS
0.1   0.2     0.5     1      2        5     10

Figure 1  Three-year survival (OR: 1.76, 95% CI: 1.42-2.19, P = 0.11). OR: Odds ratio; CI: Confidence interval; CRTS: Neoadjuvant chemoradiotherapy; S: Surgery 
alone.
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basic symmetrical and inverted funnel-shaped graphics 
(Figure 4).

DISCUSSION
Surgical resection is currently the preferred treatment 
for esophageal cancer if  a patient is fit enough to un-

dergo major surgery and the tumor is considered to 
be resectable without evidence of  distant metastases 
(cT1-3 N0-1 M0). However, surgery as a solitary treatment 
modality for esophageal cancer remains dissatisfied. 
To date, assorted multimodality treatments have been 
investigated[25-28]. Neither neoadjuvant radiotherapy 
and surgery, nor surgery and adjuvant radiotherapy, has 

Review:     Impact of neoadjuvant chemoradiotherapy on prognosis and surgery for esophageal carcinoma
Comparison:  01 CRTS vs  S
Outcome:      05 5 yr-survival rate

Study or 
sub-category

1992 Nygaard et al [9]

1994 Apinop et al [10]

1994 Le Prise et al [11]

1996 Walsh et al [12]

1997 Bosset et al [13]

2001 Urba et al [14]

2002 Walsh et al [15]

2003 An et al [16]

2004 Lee et al [17]

2005 Burmeister et al [18]

2006 Natsugoe et al [19]

2008 Tepper et al [21]

2008 Peng et al [22]

2009 Cao et al [20]

Total (95% CI)

  CRTS 
  n /N

  0/47
  8/35
  0/41
  0/58

  47/143
10/50
  9/58
20/48
  0/51

  20/125
13/22
12/30
16/40

  53/118

  866

  S 
  n /N

  0/41
  3/34
  0/45
  0/55

  44/139
  5/50
  2/55
13/49
  0/50

  19/128
  9/23
  4/26
10/40

  37/118

 853

OR (fixed)
95% CI

   Weight
   %

    2.50

  31.91
    4.26
    1.85
    8.00

  16.80
    3.84
    2.74
    6.39
  21.71

100.00

OR (fixed)
95% CI

Not estimable
  3.06 (0.74-12.71)

Not estimable
Not estimable

1.06 (0.64-1.74)
2.25 (0.71-7.14)

  4.87 (1.00-23.65)
1.98 (0.84-4.65)
Not estimable

1.09 (0.55-2.16)
2.25 (0.68-7.41)

  3.67 (1.01-13.34)
2.00 (0.77-5.20)
1.79 (1.05-3.04)

1.64 (1.28-2.12)

Quality

B
B
B
B
A
B
B
B
A
A
B
A
B
B

Total events: 208 (CRTS), 146 (S)
Test for heterogeneity: χ2 = 9.38, df  = 9 (P  = 0.40), I 2 = 4.1%
Test for overall effect: Z  = 3.84 (P  = 0.0001)

Favours S    Favours CRTS
0.1   0.2     0.5     1      2        5     10

Figure 2  Five-year survival (OR: 1.64, 95% CI: 1.28-2.12, P = 0.40).

Review:     Impact of neoadjuvant chemoradiotherapy on prognosis and surgery for esophageal carcinoma
Comparison:  01 CRTS vs  S
Outcome:      06 Operative mortality

Study or 
sub-category

1992 Nygaard et al [9]

1994 Apinop et al [10]

1994 Le Prise et al [11]

1996 Walsh et al [12]

1997 Bosset et al [13]

2001 Urba et al [14]

2002 Walsh et al [15]

2003 An et al [16]

2004 Lee et al [17]

2005 Burmeister et al [18]

2006 Natsugoe et al [19]

2008 Tepper et al [21]

2008 Peng et al [22]

2009 Cao et al [20]

Total (95% CI)

  CRTS 
  n /N

11/47
  4/35
  3/41
  6/58

  17/143
  0/50
  6/58
  0/48
  2/51

    6/125
  1/22
  0/30
  0/40

    1/118

  866

  S 
  n /N

  5/41
  5/34
  3/45
  2/55

    6/139
  0/50
  2/55
  0/49
  1/50

    6/128
  0/23
  1/26
  0/40

    1/118

 853

OR (fixed)
95% CI

   Weight
   %

  13.67
  15.02
    8.86
    6.15
  17.92

    6.15

    3.24
  18.87
    1.53
    5.27

    3.31

100.00

OR (fixed)
95% CI

2.20 (0.69-6.97)
0.75 (0.18-3.06)
1.11 (0.21-5.81)

  3.06 (0.59-15.85)
2.99 (1.14-7.83)
Not estimable

  3.06 (0.59-15.85)
Not estimable

  2.00 (0.18-22.78)
1.03 (0.32-3.27)

  3.28 (0.13-84.87)
0.28 (0.01-7.14)
Not estimable

  1.00 (0.06-16.18)

1.78 (1.14-2.78)
Total events: 57 (CRTS), 32 (S)
Test for heterogeneity: χ2 = 6.28, df  = 10 (P  = 0.79), I 2 = 0%
Test for overall effect: Z  = 2.53 (P  = 0.01)

Favours CRTS         Favours S
0.1    0.2      0.5      1       2         5      10

Figure 3  Operative mortality (OR: 1.78, 95% CI: 1.14-2.78, P = 0.79).
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shown a significant survival advantage for these combi-
nations of  surgery and radiotherapy[29,30]. Postoperative 
chemotherapy is frequently employed to prevent, delay 
or treat systemic metastases in patients with esophageal 
carcinoma, however, RCTs supporting the use of  adju-
vant chemotherapy are scarce, which showed no benefit 
for surgery followed by chemotherapy[31,32]. In addition, 
some RCTs have compared neoadjuvant chemotherapy 
plus surgery with surgery alone[33,34]. A complete patho-
logical response after neoadjuvant chemotherapy was 
rare. Taken together, current neoadjuvant chemotherapy 
regimes remain not effective enough to improve the 
overall survival[35,36].

The CRTS, an intuitively appealing treatment strat-
egy, has brought about dramatic clinical and pathological 
responses in randomized esophageal cancer trials[37,38]. 
Both chemotherapy and radiotherapy may be active 
against different tumor cell population, the chemo-
therapy may be effective against micrometastases while 
radiation is spatially cooperative. Neoadjuvant chemo-
radiotherapy can facilitate resection by down-staging 
tumors[39,40]. However, whether or not CRTS actually 
increases long-term survival remains controversial, 
meanwhile CRTS seems to increase the morbidity and 
mortality of  esophagectomy, so it is uncertain whether 
such a potential survival benefit outweighs the morbidity 
caused by such a treatment. A surgery alone is therefore 
still considered to be appropriate in randomized phase 
Ⅲ studies for patients with esophageal cancer.

As yet only few meta-analyses examining the ef-
fectiveness of  CRTS in patients with esophageal cancer 
has been published, and the previous analysis mainly fo-
cused on the 3-year survival[35,36]. In contrast, our analysis 
pooled later survival data (up to 5-year survival) and 
more RCTs (up to 14 studies), which is more exhaustive. 
Our data contained the most cases (up to 1737 patients), 
meanwhile our funnel plot showed little publication 
bias. For all of  these reasons, our findings may be more 
robust. Our meta-analysis of  RCTs showed a long-term 

survival benefit for the neoadjuvant chemoradiotherapy 
and surgery for resectable esophageal cancer. The 
survival benefit is involved in improved local-regional 
cancer control brought about by the neoadjuvant arm. 
Nevertheless, CRTS did not significantly reduce the in-
cidence of  distant recurrence. The sensitivity analysis of  
this regime showed the advantage of  concurrent chemo-
radiotherapy, with maximal antineoplastic synergy be-
tween chemotherapeutic agents and radiation treatment, 
as compared with sequential chemoradiotherapy. 

There was conspicuous difference between resec-
tion and complete resection rates for the two groups. 
More patients treated with S likely underwent esopha-
geal resection, but more patients treated with CRTS 
likely underwent a complete resection. This indicates 
that CRTS downstages tumors and facilitates complete 
resection, which is also supported by the lower rate 
of  local-regional cancer recurrence in the neoadjuvant 
chemoradiotherapy group. Although there was no sig-
nificant difference for all treatment mortality between 
CRTS and S group (OR: 1.12, 95% CI: 0.89-2.48, P = 
0.503) and adverse treatment events (OR: 1.33, 95% CI: 
0.94-1.88, P = 0.04), our analysis showed a significant 
trend with respect to increased operative mortality (OR: 
1.78, 95% CI: 1.14-2.78, P = 0.79) in the CRTS group. 
It is no doubt that surgeons will undertake a challeng-
ing esophagectomy resulting from operative difficulty 
and postoperative complications when performed after 
neoadjuvant chemoradiotherapy. For example, radia-
tion might contribute to the failure of  anastomotic leak 
and postoperative acute lung injury. Whether or not the 
survival benefit of  neoadjuvant chemoradiotherapy can 
be negated by an increase in postoperative deaths has 
brought about extensive concerns. 

In conclusion, this meta-analysis of  RCTs that com-
pared CRTS with S for resectable esophageal carcinoma 
showed a long-term survival benefit and reduced local-
regional cancer recurrence for neoadjuvant chemoradio-
therapy. Moreover, concurrent neoadjuvant chemora-
diotherapy is more effective. CRTS has a higher rate of  
complete (R0) resection. There is no significant difference, 
but a trend of  lowered rate of  esophageal resection. In 
addition, it is concerned that this neoadjuvant approach is 
associated with increased mortality.
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recurrence. It was associated with a lower rate of esophageal resection, but 
a higher rate of complete (R0) resection and operative mortality. There was a 
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Figure 4  A funnel plot about 2-year survival with regard to the publication 
bias of all analysis, shows the basic symmetrical and inverted funnel-
shaped graphics.
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nonsignificant trend toward the increased treatment mortality with neoadjuvant 
chemoradiotherapy. Concurrent administration of neoadjuvant chemotherapy 
and radiotherapy was superior to sequential chemoradiotherapy.
Applications
The study can be applied as a guidance of neoadjuvant chemoradiotherapy in 
prognosis and surgery for esophageal carcinoma. 
Peer review
The manuscript gives results from a meta-analysis on the effects of neoadju-
vant chemoradiotherapy on survival for esophageal carcinoma. The authors 
performed and reported a detailed literature search and analyzed 14 publica-
tions with regard to several survival end-points. The topic is interesting and 
statistical methods are appropriate. In the discussion, the authors describe that 
their meta-analysis is more detailed than previous ones which focus on the 
3-year survival.
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